As tuberculosis still exists in Japan, tuberculous pericarditis is a major health issue. Tuberculous pericarditis is difficult to diagnose and leads to poor outcomes when left untreated. We herein report the case of a patient who was admitted to the hospital after undergoing resuscitation for cardiopulmonary arrest. Mycobacterium tuberculosis was detected in his hemorrhagic pericardial fluid and tuberculous pericarditis was diagnosed. The administration of antituberculous medication resulted in marked improvements. A diagnosis of tuberculous pericarditis, in addition to other causes such as malignant tumors, should therefore be considered in the differential diagnosis for cases presenting with hemorrhagic pericardial effusion, even in those involving sudden cardiac arrest.
Introduction
Both the prevalence of tuberculosis and the prevalence of tuberculous pericarditis have been decreasing in Japan. However, tuberculous pericarditis is difficult to diagnose and it also has a mortality rate of 40% (1) . Due to the severity of outcomes in untreated cases and the increasing numbers of immunocompromised patients such as those with human immunodeficiency virus (HIV) infection, tuberculous remains a major health issue in Japan (2, 3) .
Tuberculous pericarditis is a form of extrapulmonary tuberculosis that is caused by the direct spread of Mycobacterium tuberculosis from primary lesions in the lungs, bronchi, satellite lymph nodes, spinal cord or sternum or by the hematogenous spread of M. tuberculosis from distant sites. In adults, most cases of tuberculous pericarditis are caused by the recurrence of latent lesions, and the location of the primary lesion is often unclear.
We herein report our experience with a patient who was transported to our emergency and critical care center after undergoing resuscitation for cardiopulmonary arrest. M. tuberculosis was detected in his hemorrhagic hemopericardial fluid, thus leading to a diagnosis of tuberculous pericarditis. The administration of antituberculous medication resulted in a marked improvement.
Case Report
The patient was a 67-year-old man who had not received medical care at a hospital for more than 40 years and had been living at a low-cost boarding house for the previous 18 months. He had been in poor physical condition for four weeks prior to admission. He had gradually developed edema of the limbs over the previous three weeks and orthopnea and loss of appetite over the previous two weeks. He had developed abdominal and back pain. At the time of arrival by ambulance, his Glasgow coma scale score was 15/15 Table 1 . The blood tests revealed elevated levels of white blood cells and C-reactive protein along with liver disorders. The arterial blood gas analysis revealed marked mixed acidosis and hypoxemia. Therefore, endotracheal intubation was performed. As his hemodynamic parameters were stable, ultrasonography and contrast-enhanced computed tomography (CT) were performed; these examinations revealed a pericardial effusion, bilateral pleural effusions and pericardial enhancement (Fig. 1A, B ). In addition, suspected miliary tuberculosis was detected on chest CT performed on admission (Fig. 1C) . After 14 days, miliary tuberculosis subsequently became apparent (Fig. 1D ). There were no indications of aortic dissection, pulmonary thromboembolism, esophageal rupture, mediastinitis or pneumothorax. A QuantiFERON-TB GOLD In-Tube or tuberculin skin test was not performed.
To investigate the cause of the pericardial effusion and to improve the patient's respiratory function, the pericardial effusion (200 mL) and pleural effusions (1,000 mL on the right and 1,500 mL on the left) were drained. A transudative pleural effusion was detected. The pericardial fluid lymphocyte: neutrophil ratio was greater than 1, and the adenosine deaminase (ADA) level was 128.6 IU/L (normal range: <30 IU/L). In addition, the cytodiagnosis of the pericardial fluid indicated an absence of abnormal cells.
To stabilize the patient's hemodynamic parameters, noradrenaline was administered until day 3 and dobutamine was administered until day 5. Mechanical ventilation was performed until day 5 (Fig. 2) . The patient's overall status was stable; however, large amounts of pericardial and pleural fluid continued to be drained. The staining results of the pericardial fluid collected on day 5 were positive for acidfast bacilli (Fig. 3) . On day 10, the culture results of the pericardial fluid collected on admission were found to be positive for M. tuberculosis. The polymerase chain reaction (PCR) results for M. tuberculosis were also positive, leading to a diagnosis of tuberculous pericarditis. On the same day, a daily 4-drug combination therapy consisting of isoniazid (300 mg), rifampicin (450 mg), pyrazinamide (1 g) and ethambutol (750 mg) was initiated. Predonine (60 mg) and vitamin B6 (20 mg) were also administered.
The volume of the pleural and pericardial fluid drainage decreased markedly after the administration of the antituberculous medications. On day 19, echocardiography showed an ejection fraction of 67%, the absence of asynergy and no vegetation. Pericardiotomy was not performed. On day 49, the patient was discharged and was able to return home on foot.
Discussion
Tuberculous pericarditis occurs infrequently; therefore, a definitive diagnosis may be delayed, thus leading to high rates of mortality and complications such as chronic constrictive pericarditis. However, there is no prompt, highly accurate, safe and easy method for diagnosing tuberculous pericarditis (4). Only 40-60% of smears obtained from the pericardiocentesis fluid of patients with tuberculous pericarditis are positive for acid-fast bacilli (4-6). Additionally, pericardial fluid culture does not have high sensitivity, although is thought to have 100% specificity (6) . Another method for detecting M. tuberculosis in pericardial fluid is DNA amplification using PCR (7). However, detection of tuberculosis through cultures and PCR requires a significant amount of time. Rapid tests evaluating the ADA level or the lymphocyte: neutrophil ratio in pericardial fluid exhibit low specificity. Burgess et al. reported that a prospective followup study of 110 patients who had undergone serial pericardiocentesis in a facility in South Africa showed that 64 patients had tuberculous pericarditis. When the cutoff value for the ADA level was set at 30 IU/L, the sensitivity was 94%, the specificity was 68% and the positive predictive value was 80% (8) . Alternatively, Reuter et al. reported that a pericardial fluid lymphocyte: neutrophil ratio of ! 1 has a sensitivity of 73%, a specificity of 79%, a positive predictive value of 86% and a negative predictive value of 81% (6) . Therefore, the current diagnostic strategy consists of multifaceted assessments using multiple diagnostic techniques.
In the current case, we waited for the PCR results on day 10 to confirm the diagnosis. Consequently, the initiation of antituberculous drug therapy was markedly delayed. The patient had been living in a low-cost boarding house and may not have been paying sufficient attention to personal hygiene. Therefore, tuberculosis infection should have been considered as a possible cause of his condition. In addition, if pericardial fluid smears are positive for acid-fast bacilli and the medical and epidemiological history suggests a high risk for tuberculosis infection, empirical treatment against tuberculous pericarditis such as the administration of new quinolone antibacterial drugs should be initiated without waiting for the results of cultures or PCR.
Hemorrhagic pericardial fluid is found in as many as 80% of cases of tuberculous pericarditis (9). Atar et al. reported that hemorrhagic pericardial effusions are most commonly iatrogenic; however, they are also frequently caused by malignant disorders (Table 2 ) (10). Although tuberculosis accounts for only 2% of hemorrhagic pericardial effusions, the possibility of tuberculosis infection should therefore be included in the differential diagnosis.
In the present case, the location of the primary lesion was unclear; however, miliary tuberculosis (TB) was detected on chest CT. In general, tuberculous lesions erode into blood vessels, disseminating millions of tubercle bacilli into the bloodstream (7) and the pericardium, as in this case. Moreover, up to 90% of patients with tuberculous pericarditis who are left untreated die within the first year due to dissemination of M. tuberculosis or the development of congestive heart failure resulting from constrictive pericarditis (11) .
Because records of electrocardiographic monitoring were not maintained, the cause of sudden cardiac arrest in this case was unknown. The potential causes of the cardiac arrest include cardiac tamponade, ventricular fibrillation or other causes of cardiogenic shock. Diaz-Peromingo et al. reported a case of tuberculous myocarditis in a patient with HIV and M. tuberculosis with a prolonged QT interval (12) , and Hageman et al. showed that patients with severe chronic tuberculous pericarditis have an increased frequency of arrhythmia (13) . In this case, the sudden onset of lethal arrhythmia may have occurred in the ambulance because the time until return of spontaneous circulation was short and a marked improvement in blood pressure was seen immediately after resuscitation. Therefore, when treating patients with tuberculous pericarditis or tuberculous myocarditis, clinicians should be aware of the possibility for sudden cardiac arrest.
We encountered a case of tuberculous pericarditis which was diagnosed using PCR-based detection of M. tuberculosis in pericardial fluid in which the patient showed marked improvement after the administration of antituberculous drugs. This case highlights the importance of considering tuberculous pericarditis in addition to high-incidence diseases such as malignant tumors in the differential diagnosis of hemorrhagic pericardial effusion and being aware that tuberculous pericarditis or myocarditis can sometimes cause sudden cardiac arrest.
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